ABSTRACT. This study deals with the detailed analysis on various meiotic abnormalities in the tetraploid cytotype (2n=4x=48) of Physalis peruviana L. The meiotic abnormalities include secondary associations of bivalents, stickiness of chromosomes, multivalents and univalents, and unoriented bivalents during metaphase-I, non-synchronization in the separation of some bivalents, laggards, chromatin bridges and cytomixis at various meiotic stages besides aberrant microsporogenesis. In spite of all these abnormalities, distribution of chromosomes at anaphases found to be normal. Microsporogenesis includes monads, dyads and tetrads with micronuclei besides normal tetrads, consequently reducing the pollen fertility (76%).
MATERIALS AND METHODS
Meiotic studies were made on young fl ower buds collected from Palampur (Himachal Pradesh), using standard acetocarmine technique. Voucher specimen of the cytologically worked out specimen (PUN-52460) is deposited in the Herbarium, Department of Botany, Punjabi University, Patiala (PUN). For meiotic analysis a minimum of 50 cells taken for each stage. Pollen fertility was estimated by their stainability by 50% glycerolacetocarmine. Photomicrographs were taken from freshly prepared slides using Nikon Digital Imaging system.
RESULTS AND DISCUSSION
The meiotic study revealed the Palampur population to be tetraploid with n=24 ( Fig. 1A) and is in conformity with the previous reports from India (Panda and Rao 1983; Ganpathi et al. 1991) and world (Shibata 1962; Badr et al. 1997 ). However there is another report of hexaploid cytotype with n=36 by Bir et al. (1982) from India. Besides this the species is also known to have diploid with n=12 (Yamamotok and Sakai 1932; Madhavadian 1968) and octaploid with n=48 (Bhaduri 1933; Menzel 1951; Shibata 1962) cytotypes.
The meiotic studies showed the highly abnormal meiosis. The bivalents have the tendency of sticking together either in the form of secondary associations or sometimes in the form of clear multivalents (Figs. 1B-F) . It is quite diffi cult to differentiate between the associations of bivalents at metaphase-I either in the form of multivalents or stickiness. In some of the PMCs the existence of varied number of quadrivalents (1-5) was quite clear though the most common confi guration was that of 1 IV + 22 II . However the stickiness due to secondary associations was more prominent with different groups of bivalents. Data showing secondary associations of bivalents at metaphase I is given in table 1. Among these the most common association was group of three (29.03%) followed by six (16.13%), seven (14.30%), fi ve (12.90%), four (9.68%), nine (6.45%), two (5%) and ten (3.22 %). The term secondary association was fi rst introduced by Darlington and Moffet (1930) . The cause of secondary associations was mainly due to a residual attraction between more distantly related chromosomes. However many other reasons have been cited by different workers. This phenomenon has been reported in many taxa such as Carex (Heilborn 1924) , Prunus (Darlington 1928) , Taraxacum (Gustafasson 1934) , Cicer arietinum (Thomas and Revell 1946) and in Ocimum (Mukherjee and Datta 2005; 2006) etc. In spite of though most of the bivalents are properly oriented at the equatorial plate but few (1-3) generally show dis-orientation during metaphase I in 17.96% PMCs (Fig. 1G) . In spite of this tendency of stickiness, many cells show equal distribution of chromosomes (24:24) at anaphase I (Fig. 1H) , whereas in some PMCs, laggards are observed at anaphase I and / telophase I (13.34%), and anaphase II/ telophase II (6.96%) (Fig. 1I ). Besides this, chromatin bridges (1-2) are observed in some PMCs (8.13%) (Fig. 1J) . The phenomenon of cytomixis is quite common in the population. Cytomictic channels and actual transfer of chromatin material is observed from early prophase to late telophase II (Fig.  1K) . Though the maximum frequency of such cells is at prophase I. In many cases 3-4 PMCs are involved in chromatin transfer. The chromatin transfer is either partially or complete. As a result some PMCs are observed with double the chromosome number (4.73%) or totally empty (1.73%) or with extra chromatin material (8.66%). Due to the presence of various meiotic abnormalities the microsporogenesis is highly abnormal. Besides tetrads, monads, triads and tetrads with micronuclei are also observed (Fig. 1L) . Due to the phenomenon of cytomixis some of the monads are without any chromatin material whereas in some others cytomictic channels are quite evident (Fig. 1M) . These meiotic abnormalities lead to decrease in pollen fertility (76%). Similarily, in some plant species chromosome stickiness has been reported to decrease pollen fertility (Golubovskaya 1989; Rao et al. 1990; Consolaro and Pagliarini 1996; Souza and Pagliarini 1996) . The pollen size varies from 27 x 30 μm.
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